Our laboratory adopted an open-ended genetic stratand the 5Ј SS must be replaced by a U6 snRNA/5Ј SS egy to illuminate Prp28p function, which led to a surprispairing; this exchange appears to be coupled with U4/ ing finding that the requirement of this protein in splicing can be eliminated by mutations that either alter the U1 ‡ To whom correspondence should be addressed (e-mail: chang.108@ snRNA or the protein U1-C. Furthermore, we provide eviosu.edu).
Results

1995). Therefore, the most likely explanation of these observations is that extragenic suppressor mutations Extragenic Suppressors of prp28-102
allow the bypass of Prp28p function in the Trp Ϫ strains.
Bypass Its Function
Subsequent genetic analysis confirmed this hypotheTo study the role of Prp28p in pre-mRNA splicing, we sis and revealed that the bypass suppressor mutations isolated spontaneous revertants from a cold-sensitive are dominant at 30ЊC and 25ЊC in diploid strains lacking prp28 strain ( Figure 1A ; prp28-102) that contains a PRP28 or prp28-102, and produce a cold-sensitive phechromosomal deletion of PRP28 (prp28⌬::HIS3) and a notype at 16ЊC ( Figure 1A ; T.-H. C., unpublished data). prp28-102 allele harbored on a TRP1-marked plasmid These data thus suggest that the ability of the suppres-(pCA8070; Chang et al., 1997). Five extragenic revertants sor mutations to bypass Prp28p function is abolished capable of growing at 16ЊC ( Figure 1A ; e.g., prp28-102 at 16ЊC. Tetrad analysis after crossing the suppressor SUP1) were isolated. In the course of cloning the supstrains showed that the bypass mutations are tightly pressor genes, we unexpectedly found that, at 30ЊC, linked to each other, and thus likely to originate from a three Trp ϩ suppressor strains (SUP1, SUP2, and SUP13) single locus (T.-H. C., unpublished data). could readily become Trp Ϫ , suggesting that the loss of pCA8070 during mitosis was not lethal. To demonstrate directly that the Trp Ϫ phenotype reflects the loss of Splicing Fidelity in the Absence of Prp28p the entire prp28-102 gene, we analyzed the genomic Previous work with another DExD/H box splicing factor, structures of clonally isolated Trp ϩ and Trp Ϫ suppressor Prp16p, has led to the proposal that this family of prostrains. DNA isolated from these strains was digested teins may function at least in part in a kinetic proofreadwith EcoRV and probed for the presence of the chromoing mechanism to trigger spliceosomal rearrangement somal prp28⌬::HIS3 allele and the plasmid-borne prp28-(Burgess et al., 1990; Burgess and Guthrie, 1993). We 102 allele. This probe ( Figure 1B) hybridized to a 9 kb therefore wanted to test whether the lack of Prp28p DNA band corresponding to the chromosomal PRP28 may compromise the fidelity of splicing in the bypass in the wild-type control strain ( Figure 1C, lane 1) . As suppressor strains. Primer extension analysis showed expected, in the Trp ϩ suppressor strains, the 9 kb band that actin mRNA of the correct size was produced at is replaced by an 11 kb band corresponding to the 30ЊC (Figure 2, lane 3) . At 16ЊC, however, actin preprp28⌬::HIS3 allele and by an additional 5.3 kb band mRNA accumulated (lane 6), indicating that splicing was ( Figure 1C , lane 2) corresponding to the plasmid-borne blocked at the first step, to a lesser degree than in prp28-102 allele ( Figure 1B) . Strikingly, even under overthe prp28-102 strain. In vitro splicing at 25ЊC using an loading conditions, the 5.3 kb band is undetectable in extract from the bypass suppressor strain showed that the Trp Ϫ suppressor strains ( Figure 1C, lanes 2-7) (Figure 3 ). We also cloned SUP2 and SUP13 by PCR amplifying the YHC1 locus, and showed that both clones, but not their wildtype counterparts, could bypass Prp28p (data not shown). Remarkably, the mutation in SUP2 was identical to that of SUP1, and SUP13 also carried a mutation at the same amino acid, causing an L13S (TTG to TCG) substitution ( As expected, bypass of Prp28p was also not observed with either the To clone the bypass suppressor gene, we constructed a yeast genomic library using DNA isolated from the Trp Ϫ U1-U5G or U5A mutations, which are predicted to strengthen the U1/5Ј SS duplex. Intriguingly, a U1-U5C SUP1 strain and used it to isolate clones that conferred viability on cells that lose the plasmid-borne PRP28 at mutation does allow bypass of Prp28p. We propose 
